M SCELLANEQUS TOPI CS COVERED AT THE
1996 W NTER TRAI NI NG MEETI NGS

This menorandum wi || summarize sone of the pertinent
questions that were raised during the instruction of the 1996
Trenching and Shoring Class. It seened appropriate that this
information be included in the Trenching and Shoring Manua
to ensure uniformty and to enhance what was presented at the
training sessions.

1.

Is the use of the ‘flagpole method acceptabl e?

Cenerally the flagpole nmethod refers to an analysis
procedure shown in the Uniform Building Code; Section
1806.7.2.1 ('94 UBC), Section 2907 ('91 UBQC).

Discussion with ICBO (International Conference of Building
O ficials) the publishers of the Uniform Building Code
revealed that this nethod was incorporated into their code
at the request of the outdoor advertising industry. The
official inplied that it would not prudent to use. this
method as an analysis tool for excavation type work. It is
inportant that if the UBC nmethod is chosen, that it be

used consistently with the tables published wth that

met hod.

The follow ng chart shows a conparison of unfactored
enbednent depth between three nethods of analysis for a
soldier pile wall for both a 72 psf and 100 psf surcharge
| oad. The three nethods represented here are the

foll owi ng:

*Uni form Bui |l di ng Code, Section 1806.7.2.1 (‘94 UBC
Section 2907 ('91 UBC).

« AASHTO met hod of analysis for tenporary flexible
cantilevered walls wth discrete vertical wall elenents.

*Sheet pile analysis for soldierpile walls.

The soil properties for this exanple are as follows:

H=8"

g= 120 pcf

f = 30°

b =1 round pile.
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As can be seen-fromthe charts, the UBC nethod appears
very conservative. |If a designer chooses to use pressures
other than those fromthe charts |listed within the code,
then the accuracy of using this method di mnishes,

May an existing footing be used to increase the passive
pressure?

Exi sting footings may be used to increase the passive
resi stance on the enbednent depth of soldier or sheet
piles. To determne the anmount of aid it may offer,
several nmethods can be used to determ ne the anount of
| ateral pressure the footing applies to piles. Two of
these nethods are:
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1) Boussinesq equation
2) (9+ q) KD
Were
Y = Unit weight of the soi

g = Uniform surcharge pressure
D = Depth of enbednent

K, = Coefficient of passive pressure for the soil.

Because there is often a gap of four or nore feet between
the shoring system and the footing for nost footing
retrofits, the Boussinesq equation recomrended for
determning the amount of pressure acting against the
enbedded depth of the pile.

If the footing is tight against the shoring system adding
the surcharge to the unit weight of the soil and

nmul tiplying by the appropriate K, value as shown above
woul d be an acceptable alternative to using the Boussitiesq
equation. Before doing so, ensure that the passive wedge
acts within the wdth of the footing.
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Thi s methodol ogy is applicable for both spread and pile
footings. If the permanent piles are to be utilized as part
of the retention system then a rigorous analysis should be
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submtted verifying the-resisting capabilities of the
piles.

When strutting against an existing footing, the pernmanent
structure piles should not be subjected to a |oad greater
than 13 kips/pile.

What is the effect of reducing K, in lieu of increasing
enbednent depth (D) by 20 - 40%

As di scussed on page 8-3 of the Trenching and Shoring
Manual , passive resistance should be initially reduced by
dividing K, by 1.5 to |.75; or alternatively increase the
conputed D (depth of enbednent) by 20% to 40% The
preferred nethod is to adjust K, but either approach is
acceptable. Using an adjustment of Kp agrees w th what
Bowl es says in his book Foundation Analysis and Design.

The followng results reflect what occurs when both nethods
are applied to the problens in the handout from the ‘96
Trenching and Shoring cl ass:

1. Sheet pile problem

Oi gi nal

2. Soldier pile problem
Oiginal (Sheet pile analysis)

K, = 3.0
D= 14.9" D*1.2 = 17.8'
Seq = 135 in°
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Reduce K, (Sheet pile analysis)
E? = 3.0/1.5 =20
= 19.8
Sreq = 186 in’
3. Soldier pile problem
Original (AASHTO anal ysi s)

Ko = 3.0
D’= 13.1' D*1.2 = 16.0'
Seq = 122 in°

Reduce K, (Sheet pile analysis)
Ko = 3.0/1.5 =20
D=16.0
Seq = 141 in°

4. Are photocopies of the PE s signature and stanp acceptable
on copies of plans or nust the PE stanmp and sign each
phot ocopy submitted?

According to the Board of Registration, photocopies of
original sealed/signed plans would be satisfactory in
meeting the intent of the business and professional code.
The engineer of record is responsible for changes that have
been made to the plans provided that the engineer of record
Is aware of the changes nade.

5. What does Cal-OSHA require for mninum surcharge |oads and
to what depth do we carry the surcharge | oad?

Cal - OSHA does not have a mninum surcharge | oad that needs
to be carried for engineered systens. The Trenchi ng and
Shoring Manual states that you should use a mninmum
surcharge load of 72 psf (3510 han) This was derived from
the Tables in Appendix C to Section 1541.1 of the
Construction Safety Orders which includes a 2 ft (610 nm
hei ght of soil. This 2 ft (610 mm height of soil equates
to a 72 psf (3510 N'nf | oad agai nst the shoring when the
follow ng soil paraneters are used:

f = 30°, g= 110 pcf (17 280 N )
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The ni ni num surcharge (72 psf, 3510 N nf) reflects

m scel | aneous | oads that may be adjacent to a shoring
system that may not have been taken into account by the
desi gner of the shoring system M scell aneous | oads

i nclude such itens as portable generators, small pickup
trucks, workers etc. Loads of any substantial magnitude
shoul d be reviewed individually and not be assuned to be

i ncluded in the m nimum surcharge | oad.

It will be Division of Structures policy that the m ninum
surcharge load will be used with all shoring systens except
when a surcharge from anot her source causes a latera
pressure of greater magnitude to be used. The l|atera
pressure fromthe mninmum surcharge load will be carried to
the bottom of the excavation or 10 ft (3.05 m, whichever
Is |ess.

How shoul d surcharge | oads be applied to shoring systens?

For the m nimum surcharge load (72 psf, 3510 han), or
alternate traffic surcharge (100 psf, 4790 N'nf) carry the
load to the bottom of the excavation or 10 ft (3.05 m

whi chever is less. For building or other surcharges, carry
the pressures devel oped fromthese surcharge |loads to a
depth where the pressure exerted by the surcharge is 100
psf (4790 N'nf) or less. At this point the surcharge may be
di scontinued provided it is below the bottom of the
excavation.

Surcharges due to Railroad | oadings (Cooper E-80) wll be
carried to the bottom of the shoring system In the case
of sheet and soldier pile systens, the pressures devel oped
fromthe railroad surcharge is applied fromthe top of the
shoring systemto the tip of the pile.

WIIl railroads allow tieback anchors under their tracks to
remain in place after excavation is conplete or will the
anchor need to be renoved?

The Southern Pacific Transportation Conpany response to
this question was that it would be on a case by case basis,
Sonme factors affecting their decision would be the future
use of their facility and depth of the anchor. The
contractor should contact the railroad conpany to determ ne
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if the anchor may be left in place. The date/time and the
person spoken to should all be included in the submtted

pl an.

Rai | road approval

Rai | road approval nmay take the form of no exceptions taken
rejected, or exceptions taken

In the case of "rejection", the contractor wll need to
correct and resubmt the plans to the Structure
Representative for approval. A satisfactory resubmtta
shoul d be forwarded to the fal sework engineer for Railroad
approval follow ng the same procedures for all shoring and
fal sework plans involving railroads.

In the case of exceptions taken, the contractor wll still
need to correct the deficiencies and resubmt the shoring
plan to the Structure Representative for review. Provided
the contractor made the necessary changes to the plan as
requested by the railroad, then resubmtting the plan to
the railroad will not be necessary.

G ades on adjacent railroad tracks

When shoring is adjacent to railroad tracks it is inportant
to nmonitor track settlenment during all stages of shoring
construction G ades should be established on the tie

pl ates since they have a tendency to nove or settle with
the tie. Gades on the rail itself may be erroneous due to
the rails ability to bridge across some of the low ties in
an unl oaded condition. Choose tie plates that do not nove
when trains cross over them
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